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1 

ta#ai] ft»Htt»T*oT, ®mmm®\zm 

Stffc^MK'J^ASF-^U 7 L i -NMR^$ 
fr^fct^, i C 1 ©#f&&K*fLT&&« 

MHZ 8 0 - 2 0 0 p pnv>7 h Ufci^® tf-^^H 

mxm2i Km, ^mom^it ch/o #o. i 

[at 3 3 Ks&&x\fZvkft<D$-~)vm b < fit tr ? 
tt9 oo~i5o o'CT^^b-rs^t^mtr* 

[M#^4] flffl8£l OkPa&T<&flteT?9 0 

0-150 ox:?mx{kTzz.t&toWt£TZtti&Ri 
5 ] it i eiio^s^^idi 

[0 0 0 1] 
[0 0 0 2] 

[«£*©a«3 vTR^»/hfflam»»©/haHMsK: 

nTViS («Atf, ^PS5 7 - 2 0 8 0 7 9*&a. 
1*HIW6 2- 9 0 8 6 3^*, #H!B86 2 - 1 2 2 0 
6 6H V * ^¥2-6 6 8 56^i#I) , zn 

»£fc#3rt«5/3-h©A*ttfcl!HflU *tt*iJ--f 
[0 0 0 3] «h^5T, *X*;W¥-ftA©aillLftfM 

[0004] ±c&ttfiaffK*v»Ttt, 

[0 0 0 5] Ml U^^A^H-y-r^CttCiO 

aaamft&tt*JM1-«ft cttarRiottftW** 
aA©tt«tf&#Afr>. •€■©&«> cttDfr 



(2) 4#M¥8-6 4 2 0 7 

aT&&S**&&. «x^U>tt, Hjfttfftfr>&&, 

att*rRlOlS*^©**ftl*tBTJ4Xy^llfj&t^Vifc 
&h'-7\ RH-^S^IU. *©£«>, z\<D£5fc 

i0 [0 0 0 6] 7x/-;Hlfftft8 0 OTCWaTlR 

»ai/T»6n*#U7H:> (PAS) ^> *V*-tf 
>T-f^Dtf-X (MCMB) £8 0 OtJffir^Tfftffla 
UTft&tl*ffififfla«tt» 7 0 0-1 0 0 0mAh/ 
gt>©*^H-y#«*#f*^ RF-:7MM*5 0 
0- 6 0 0 m A h / g 8 A t *5 il t #*§Stlt* 
D, H-^itKH-^i©^^ 0 0mAh/g 
&±t>$>D, Mft*fcH-y$nfcU?«>A3&«^K 

ttKH-^snr, ^aou^AtfaaajWfca 

a? Btffe* SEVENTH INTERNAT 

IONAL MEETING ON LITHIUM 
BATTERIES, Boston, Massachu 
setts, USA, Mayl5-20, 1994, 
EXTENDED ABSTRACTS AND PR 
OGRAM, 2 1 #Rg) . 

[0 0 0 7] 

mmw&L&st-rzn®] rami. 

*im®M) %tt*oaDauicJ:«aatta 
*>sa?»i©##£jg $ u »a*tm«aftr « n t * @ 

[0 0 0 8] 

[»a&»**r ■Bfc«6©¥a3 aaa 
ttjRcaaaaftawfcwwrsciticiD. aaatt 
ttfc^aou^AftwrfftctSFiaicL, ^co*g 
^ a. **&3ftstteeas*u, 

Tfl**a<, *aa*-f^^»ttK:an. *njj»a© 
cattXHa*©*efr>) #*»ME*-^a»* 
wratr*a*a»»39«a6n*jit*awtfc. 

[0 0 0 9] Tfcfc^ *»W©**8»*z*«tt* 

AS K-yU, 7 L i -NMR#flr*fTofc<fc^ gip 
*RL I C 1 ©*MK#UTttfltiM!K8 0-2 0 0 

50 [00103 *TOitn tfMML i c i ©#q$i&g 
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3 

CO 0 1 13 ±iao«k-5ft«Ftt*WT*«*ttttfftt, 

U lOkPa (0. 1&JE)& 

T©^ETT9 0 0-1 5 0 ot;TB*fl:-r*;ifcKJ: 

[00 12] 

-7*£ffi (®^U$fi£bTi&5 00-650 mAh/ 
go ft&MflM) £*T. JltiH *89J©fiMM 

«*a«fciii!»b«:K*K*r»Kj;n«» Jin*-r«ft 

(ft*3 7 2mAh/g, :Mt->7h*H 
4ppmJ^Ti'^^) fcetffc&MU^AWflrffl 
-f hi/7 hift2 6 5 p pmK*S^) <hteS'J©, Nhy 
7h 8 0-2 0 0 p pmK*HS?-S®B«li*«3E»fc 

5. 

[0 0 13] 

U 7 L i -NMR#ffi£fr3&£*. MMML 1 C 

1 0*»«K»bTfi«*«l»C8 0-2 OOp pmi/7 
hbfc (nt)Why7h^8 0~2 0 0 ppmT 

[0 0 14] *»lflCI)«#IW»K:U^AftH-^l/ 

^CF-T^nfcU^tfZxEb*©^ h5/7h*t;**< 
&D, ^HCIi8 0 p pmSiA&H hv7 h£?K 
-To HiCU^A©h'-7*-S£if*-r6<h, :Mh*>7 
h#8 0-2 0 0 p pm(DM<Dtr-7^(C^ hv7 
ha&«»2 6 5 p pmOtI5C^«Uf^lCft*t5 

n*ft*Httm:U?2AfcF-7*bJfcfc©©NMRZ 

[0015] r^qihr-^j t\mmmmo p P m- 

2 0 0 ppm©«HO**tr-^«)5*e-^lif*]fi«* 

[0016] *&, rsiPML i C 1 ©&o§$«fb 
8 0 - 2 0 0 p p m v7 h bfei^tT-^ 

tfmaisnsj ttt, u^a©f-7*s#'>&^*§'& 

©7->f hv7 h#8 0 ppm£tTOo 

-T hv7 h#8 0-2 0 0 p pm©«H£:fcS'b©££ 
frt>©T&3„ 

[0 0 17] SHNUIt:, 7-f hi/7 h«t»2 6 

5ppm©t?-7 teMU^tfAfU*©*-*) 



(3) . 4$M¥8 - 6 4 2 0 7 

**Ty**A*H-7*bTfc. EMMBrtfc 
nfcU^«7-A**©hr-*©:M h:>7hte#J4 4 pp 
mftMASilfctt&H <«ifi©Jtttm©*fcflM&fc»J 
^«7A£ h-7'lfc^©NMR7^ hJl/-C&*0 3 

[0018] m®\z\t-72tirzv?yA\zm®<D®m 

tCffi^TSM (3 7 2mA/g) t^nt^S, 

io [ooi 9] XffiflMB©**©*^ hi/7 hat«4 4 p 

[0 0 2 0] *Bn©Jt*Jttm#S8 Oppm^fc 
«RjKT***3i&WbT^*!:i*«»-r*'b©Tft 

a, 

[0 0 2 1] i*«-*tt***m+©£fcy?*i> 
©»J^ffi£EI*bfct>©T*<&. 
^ [0 0 2 2] *£91©ft£fffffitt. JBttfcJt^T^ft 

fcu^^ASKja-r^rt^m*, jar?, u^ah- 

^©Mttffi^ttttW&RU^^AWWttlciS^ttlB 
T**£i^tt«fc#-r*. c©ttftft*fttmftfttt 

7*n tf W>£®ffl LTt»«tt«l»K:MK^5Hirrfi - 

[0023] R*fta©ttv)ft»tm. ?ut>*>mmm 

30 IfanZ&m (WAtf 5 0 0-8 0 Ot:) T^i&ffcbTfl 
fc«*R«»Ttt, 7M h'>7h#*<n 2ppm©ftfi 

4T#£n£^tt&J;:U^A£h-7*bfct>©©N 
MRX^7 h;UT**H2#JI8) . ^©.fcifeft^Htt 

[0 0 2 4] **»tr-ir©^ hi/7h#8 0 

40 ppm*i«©^*H«»tt» ±j£E©ft*ftflE©fi^« 
ttfl £ IS ^ T tt-*C««H© H - 7*«ft*t/J\ $ < » * 
b<fcK *»W©«*Htfffttff*b<tt90ppm 
W±> 3Efcff*Ktt9 5 p pmK±fc£#i»fc!-*© 

7M hv7 hiWWi*n«2:tT*«. 

[0 0 2 5] *«91©&*»mtt* 3Sfc7C*#*rJ:D 
****** «*©Bmt (H/C) #0. 10&TT 

[0 0 2 6] «*fttm*«J*1****£&*©ffimfc 

h/ch ft«Km©ft*fc©x&»ft*fenm£ 

50 L/tffll^ri^t, H/Xtf*2t>»£MtfoP]t 
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5 

[0 0 2 7] H/CWO. 1 OSjBfcSJ^fcftSHfl' 
teTte, «toH©F-7>Sffta:KF-:7«ft©a£l/T 
£L<teO. 0 

CO 0 2 8] iaaoaftAttfttt, «*.tfHT©#* 
[0 0 2 9] -ttet>*>s 5«|**&tt5*#©^-;i« 
©£> 1 0 k P aJ£TF©MJEETT9 0 0-1 5 0 OtT 
[0 0 3 0] ^-Mttey? KMTS&fiSM®^ & 

[0 0 3 1] ^-^XtttTy^tUT«, X^U>$?ji 
BfcH£**:Btt*©*-/M5«fctfk!v9\ 

Rr;tf75 1 ©2TO±^^LT^ffltTt) t fc^o 

[0 0 3 2] MlC^tlTKMJ^^n 

[oo3 3] &mm&m*zm&\** 5«xiffi^ 
[0034] mmmtLTn, 7i?*)\fB.jfc\z&r>mm 

fcKiDKJWBttt-S. 7^*^^1:11 a, 
a' -77h!Xi'V75 : D- h U (A I BN) . 

it^>v-i)i (bpo) , mLfcjvu^M ?*>t 
kd^m**^, ^5jw*jm**'>f, t-7>;u 

[0 0 3 5] £&&£©»fcfflTMaUT$RME 
jft£iU6£«£te, JETF©J;3&#feT&*girB#*f§ 

[0 0 3 6] Tt3.t)tt!fo%X\*EI%%<D}±y : ?\Ztt 

u mumtvTB&2 o ox:^±.(D2nm3m^m 



(4) #M¥8-64207 

5 

[0037] jbcu^ftRuiflfiDsna, 

If y £> ttfl£ttin«lfitiJK£ UTf«fr ££?L 

Kit, ttftlzj:&Mltta*MlcU 
fc8&nS8*Htm*£aHKT6£fcK**. £© 
<k5«C«iJPffltt, WAWtt-7*l/>, ^^;i/^7^l/ 

7>h5-feX 7xt>Xl^X fcf7xx;i^©lSX 

J0 jtofite, fcTy^l 0 0Sffi^(C^L3 0-7 OSfi&fl© 
ttB*W*U>. 

[0038] vy?tmm<Dm&*> %-tem&*m 

tZfcft, ti.&lmm&T<Dl&?\zfol&?ZZ\tim& 
UK ^MWattttTfToTfeJ^, *&iB^tt€?& 

aatw-r * j: o t * ± k 

[0 0 3 9] Ky^i:*an»|<Ofi^^6aSJD»Jsaia 

*©BHftU9M:**±ft;©B6lfc x*v 

[0 0 4 0] E©«fc»«TKv*fc«lDffl©B#* 

wzmmvtzzs mm &&&&& e> B*-r * - 1 #t 
£-&**Ltt s wr s tr y wfi»#>w» n* & © t « 

J0 [0 0 4 1] JLWJ^fcUTSSnfc^LttfcTy^fcSR 

4 0 0t(Dlt«bt^ mtMtLTUs O2 , O 
3 , NO2 > Z\tl^^^ S3M?T#JRUfcB£;» 

[0 0 4 2] ttft*JtLTaSCXtt^ftitt©^XWA 
»«Mfc^»t©a^X©J:5ftBI*e*«r*XM 
HT, 1 2 0t:~3 0 0t:T^bUT^MS^ff^C 

#B»£&a©T, Bffl*Slfy^«ftflaWl 5 Ot: 

[0 0 4 3] ±»©£5£l,TMaa«ftl/fcft*tt 
fg#£> 10kPa^T©MJEET9 0 0 < C-1 5 0 0 < C 

[0044] *aa©aM«tta. »m»© 

ffi^l&^l 0 kPa^T©^ET9 0 or~l 5 00 
50 [0 0 4 5] C©«^, WT»«JC^*n*«l«»H€ 
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7 

[0 0 4 6] fcmim&mmw<D&{t*Vjitfziz 

fi^&lKl;:, t-f hy7h^8 0-2 0 0 ppm^t 

%.lzft£b<\$0. lkPaiU ^3tfct&gte 
»i L<te9 5 0t:~l 4 5 or, mz0£L<\tl O 
o or-i 4 0 O^T^S. 

[0 0 4 7] *«W03EFj£fc*HTtt, 
tt£&*fcIg*iILTfT 3tfcJ;W 8 0 0- 1 5 

o or©ia««**afijBETTfft>nn«+»T»*. 

[0 0 4 8] *»KO«*R«»€rfflViT#**JR*=l 

tt0»*#Ktt*UTJ93#W*tf 1 0-2 OO/zmC? 
«Ftl/l»»10ltt, Jfc3»*mK:»l/Tl~2 0Mfi% 

[0 0 4 9] MHoASfftmii. 

[0 0 5 0] jEWTOfcUCIi, LiCoO 

2 , LiNi0 2 , LiMnO< «0>tt&&JR# jUn^ 

[0051] cnemsKaM&ott^Tm^en 



(5) «fM^8- 6 4 2 0 7 

:/nei/ k x^u k s;* 

x?x yxh*vx*X r-^D7^hX 7h 
7kFD77>, 2-^^rh7kFD77> ) X;U 
*7>> 1, 3 - y*+V7>*©*i*«CD-l*ft 

t UTti, L i C 1 0< , LiPFe > L i B F< , L 
i CF S SOs, L i As Ft , L i C I > LIBr, 
10 LIB (C« Hs )« , LiN (SojCFj ) 2 ^ 

[0 0 5 2] -JRJCJbffiOcfc^fcUTJKrit 

[0 0 5 3] *W«B«tcE«T***/R* (H 

/C) 0Jff?Jt0fl& 'Li-NMR^Wlfyf 

[ 0 0 5 4] IttJR/jR* (H/C) flDR^JtOM 

a? jgj : CHN7«-flf-lc:J:*7C*»«flc«tO»6n 

[0 0 5 5] r'Ll-NMR^j iTfflOj^lCb 

■J y i PF 6 £JP;ifcfc©£&fflU # 

'J^^A-*«»**dcL % *m®m0. 2mA/cm 
30 2 ^SlTS^6 0 0mAh/g (ftMMt) 

[0 0 5 6] K-tT>^»m 2^rW*±lyfc©-6, 

^ofc^^m® asm) *±TNMRm%.xw>7))/g 

\Zftmi>tz a NMRMt B#€^ (80 3SJNM- 
E X 2 7 0 lC<fc 0MA S — 7 L i -NMRCD$W}£&ff o 
fco lD^iI$)fc^T«> L i C 1 £g£»H£bTM£ 

45 [0057] mmnm oew Rzfv?t>&&mo>m 

flcki9^j||^ii-ilg2 lmmORIRttCjr^ft*, i^5 
0 0MP aO)E73T^UXLTiEffitl/fc. &:*3IE®^ 

^IW©i^4 0mgi:^^«t5i:iilfc, 
SSlmm04«um*1RStff2 lm 

monmmzntmwzbozm^tzo 

[0 0 5 8] rttftjRj :MKffi)fSK^7D-f 
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&mimm<D;X)\,&&mzG?z»mmmi cm 2 ©v 

U>^-IC*«U 9. 8N/cm 2 (lOkg/cm 

©ra©«Efflttie&&v>*S'baa. 
[0 0 5 9] 

[0060] «t^jft2 1 or, */u>* 

^111%, H/CIgmfcO. 6 3©5Mfc?y^6 
8kg£, t7^1/>32kgt^ ijlROOV^A 

*«3oouyh;u©WES«fcfta*, i9 0trean 

ftMMR£efT?fcffc 8 0-9 Otll^ltlfltll 
U S&J5 0 0 (imOl^fiflft. ~© 
«««»fr*aSifi$OJt^»l. 5\ZfcZ>£5\Z® 
»U t»6nfctt«Mfc*9 3rfcjpj»bfc0. 5 3SS 

[0 0 6 1] Z<Dn\Z[,T&tt&1limVtVy?&IU* 

jnj»aa*a 2 6ot-em«ir 

g^X^fflm* (1 0 2 kPa) T6 0 0tTl^ 

mm&mm^tLfz. wzcnmma&mfczi. 3x 

1 0-»kPa©«fl£Tl 2 0 0tTmffl«l/^ 
»&nfcfc*Htm©#tt£«ffi*l 

[0 0 6 2] 0HMIM 2 ) #*fcfc*3 tf*«£ETT©JE 

^3^4 k p a trft£Jintt3fc«w i tmm\zvxmmn 
tm&ufc. »&n&ift*R«ft©»tt*«f3*ifc*- 

[0 0 6 3] Aafiffcil&fcl 1 OOrtT 

[0 0 6 4] (3I5&0JJ4) «tffc£4 5r, H/cm^Jt 
0. 6 3©5?M^-JU2 0 0 g£, 5 0 0 m 1 ©i:^ 

Z\tl\Z, a, a' -7!/trx-f V^n-bU 
JMAIBN) 1 g£^fc^>»WO-fe?> (DVB) (ffi 
&5 7. 2%) 7 0gC)mUM«WDU 5B# 



(6) #$¥8-64 20 7 

i0 

**fcfy«M*T;ttftLfc©fc. »»L^i^fi[^S 
#»2 0 nmOMttBfMKtt^l/^. 

[0 0 6 5] o^ftc, c©ft*me#«e*si. 3x 

1 0- 5 kPa©»l 2 0 0tTl«m^ 

stt»*»fc. ften^mnm©tttt«tiEftii: 

[0 0 6 6] (&JM5) 3 0 0ml©£^7773 

tm ;*isi$>m) 3ogt, 3 5%mi 
io o og^xn, 5 or-ei^TOtpurc©^, agii 

2 0tT2^M«Mlfc. iI©<fc?KbT'# 
6nfcKRft*W»U ¥*»TO#tt2 0tfm©JK* 
Wffi^mS^ tbfc©^, 1. 3x l 0- 5 kPa©ME 
Tl 2 0 O'CTllSIRIftJMfcU ft*fitt»fc#fc. t# 

6nfc«*R»»©4*tt*ttffi* i ior*. 

[0 0 6 7] (Jtttfi 1 ) *«ETT©JEE 
7J£4 0 k P aM-*«fttt*JSWl tRiaifctTW* 

sw^fc. ftsnfcK»H«»©imsaffiaiK 
[0068] (jt&M 2 ) mm\ i *a«©&&ii&ft#?a 

5, ^^©MCSASflMfcU ftSttBfMtttt?** 

&©58£#*£ib&t (i o 2 kPa) ii oor-ei 
©wtt&ara i tc^-r. 

[0 0 6 9] Ot«M3) gfcmeBWEttfcfy* 
£\ &3fc#*gffl&* (10 2 kPa) 6 0 0fem 
ra^B&Sfcfcbfc©^ »«>U TOfl^2 0/z 
50 m©ftSfl|B#tttt?£:l/fc. 

[0 0 7 0] ^tC, C©**ttEfmtt?&l. 3X1 
0 - 5 k P a ©MET 1 2 0 0tTl ftfflftM; L . 0*351 

iwmsfcfc. #snfcft*Rttff©«rtttaiHaiK: 

[0 0 7 1] (Jtfc«4) K*ftK45^Sft*ftiaft* 

8 o ovttz&jrvtezmmi tmm\zvT, mmmtt 

fe'Li -NMRft-h^2t:^t„ 
[0 0 7 2] (Jt&M5) £«m£H«fcbTft&£ 
40 #Rfffi&. £«MC7;H*>#X#K^T (1 0 2 kP 
a) 2 4 0 0tTl^MbT, AMfffffift^. 

«6nfcft*H«»©f*tts«E* i 
[0073] at&M6) R*ft«c*5tt*tt^ias*i 

4 0 OttU A*ftft7JP^>a«* (1 0 2 kP 
a) Tffd^»ttM5^iq«(cUTltt»lt4m«ft 

6. #6n&«*R»»©#tt«iK*-r. 

[0 0 7 4] (Jtttffi|7) 7;P7'j;U7JP3-;H 0 0 
gfc, 8 5%^0. 5gt, #10. 0g£ijnA> 9 

50 #*KJa*pH£jfc5f;:lMU 2. 7 k P a ©MJEET 
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tVtto 

[0 0 7 5] ng\Z, #6tlft77>»IB*a»«'Ufc 
SUMMIT (10 1 kPa) 5 0 OT;t 1 PSfBj^ 

[0 0 7 6] Ott*0J8) *JH*0l/*/-;H 0 8 g 

ic, /t7*;vA7^ftH3 2g, x^;i/-fenyji,7*2 

4 2 g*«fctftt«l Og»ll 1 5tJT3»IBR* 
a-SfcOS, MMcaw-HJtfAl 7g*«tr/*3 Og 

»u&2 y v M^*«i>te«Au 

ttftttLfc©^ 6 0 0"Cra**HSlT (1 O 2 kP 

a) mm^ffimmtLs ^h\zr)v^>^^nm%y 

(10 2 kPa) 1 9 0 0tTlWWlT^II 

[0 0 7 7] ttfc««9) -r^^*;paj»fr«35«« 
19 (B*JMft* (*) CP) ftffi^Tlfttbfc. 

£fc 7 L i -NMR^t-h (TOSStefCfcB-iK H 
[0 0 7 8] MMKtfJtttMTft&nftMMim 

[0 0 7 9] 

[0 0 8 0] -Tftfe-feJES OKMItmm te^Ttf) 
KJKMim9 0llE stf U 7 vfls U t* > 1 0 S 



(7) 4$M¥8 -6 4 2 0 7 

JELTJEEftLIEffichb/to fc£IEtt*©IK*tro©tttt 

[0 0 8 1] HffiKte, mt lmmfiDAJRU^9A«« 

[0 0 8 2] !loj:5K:UTWfiLfc]E«tfiMi*JB 
K ttWit UTtt^nKl/ ht^h* 

[0 0 8 3] z.a*3t£m&toVtt&-X*mz*\,* 

SfrK *4>&*0M**ftft. K~tr>^tt, o. 
5mA/cm 2 0€«E««T miQit LfcCO^ 2 f$Pfl 
<*JkT*ttfls«l*0iiU *™OTHi*tt*«5mVfc: 

»»fflIiT?»bfcfifi K-7^It«*l, mAh/ 
g©*ttT$fcl,&. *KmiClT£#ffllC*Kett 
it? U^*Rtt»KK-7 r SnfcU5 1 »>A&KH-7 r bfc. 
RF-T'tt, 0. 5mA/ cm 2 ©SSiEffigT? lftlM 
«LfcO-6 2«fM(#cjhi--5t»^S»0igU 

i. sv^^ H3J-7*jbe£i,&. 2i©t*anfc«a 

ft&MU mAh/gflDHftTabl/ft. JfcHTF- 
7M£RK-7M£®«fcbT**rilfi«Ma& 

ct, (%) :n«g^i*nfc' 
cam $ nfc*> s**r «-ea s . 

30 [0 0 8 4] «±©±5fc:UT*»&#**K#»*jE 
[0 0 8 5] 3*2<fc0> *ftn®*lM?ft&n&ft* 

5 - 7 ic ± i xmtmmm *®mL tz-xmrn t tut 

U K-7\ RK-:/*«#fcfefc**^£fca«#* 
40 [0 0 8 6] Jttttt 9 (D^^Hie^^ffl Lfc-^?feT 

[0 0 8 7] 
[*1] 
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